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(54)TitIe: OLEFIN POLYMERIZATION CATALYST AND PROCESS FOR THE PRODUCTION OF OLEFIN POLYMERS 



(57) Abstract 

An olefin polymerization catalyst enabling the production of olefin polymers with 
excellent polymerization activity and a process for polymerizing an olefin by the use of the 
catalyst. The catalyst comprises a transition metal amide compound of general formula (I) 
[wherein M 1 is Ti or the like; R 1 is alkyl, (substituted) phenyl or the like; R 2 is -C(R 5 ) 2 
C(R 6 ) m C(R 5 ) 2 - or -C(R 5 ) 2 -X 1 -C(R 5 ) 2 - (wherein X 1 is a silicon-containing group or the like; 
and R 5 and R 6 are each hydrocarbyl or the like); and R 3 is hydrocarbyl, halogeno or the 
like], and at least one compound selected from among organoaluminumoxy compounds, 
ionizing ionic compounds and organometallic compounds. The process enables the production 
of olefin polymers with high polymerization activity to give olefin polymers free from residual 
odor, and comprises conducting the (co)polymerization of olefins in the presence of a catalyst 
comprising a transition metal amide compound of the general formula: (R 2 N) k M 2 X 2 j. k 
(wherein M 2 is Ti, Zr or the like; j is the valence of M 2 ; k is 1 to j; R is hydrogen, 
hydrocarbyl or the like; and X 2 is halogeno, hydrocarbyl or the like) and an 
organoaluminumoxy compound, which is added to the polymerization system in a state 
slurried in an aliphatic or alicyclic hydrocarbon. 
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^ > ^ > ? n [6. 6. 1. I 3, 6 . O 2, \ 0 9 - 14 ]-4-^4 : -1f7 i -f? 

/K>^i/^o[6.6.1.1 3 ' 6 .0 2 ' 7 .0 s ' 1 4 ] -4-^ 4=- "f -b 

1, 6-^ y > ^ > ? n [6. 6. 1. 1 3> 6 . 0 2 - 7 . 0 8 - 1 4 ] -4-^^-9-7= -tr 

15. 16-S> ^ ^ > ^ ? n C 6. 6. 1 . 1 3 • 6 . 0 2 ' 7 . 0 8 ' 1 4 ] -4-^^-7- 
7 s -t y is. if O ^ > 37 ? n [6. 6. 1. I 3 - 6 . O 2, 7 . 0 9 - 1 4 ] -4-^ 4" If 7 s 
■b ; 

*> ? n [6. 6. 1. I 3 ' M 10 - 1 3 . 0 2 - 7 . O 3 ' 14 ]-4-^^^ -r-b 
12- y i/ ? o [6. 6. 1. I 3 - 6 . 1 1 °- 1 3 . 0 2 - 7 . 0 8 - 1 *]-4~^\-f 

9 7 s -b y % 

12-xf- ? a [6. 6. 1. I 3 - 6 . 1 1 °- 1 3 . 0 2 - 7 . 0 8 - 1 4 ]-4-^^ 

^ 7 s -b > > 

12- 7 Zf^JV^^-D- i/ 9 a [6. 6. 1. I 3, 6 . I 10 - 1 3 . 0 2, 7 . 0 9 - 1 4 ]-4-^\ 
Zf $ 7=-b > N 

1. 6. 10- h U / 7 7^ + 7->^d[6.6.1.1 3 'M 10 ' 

1 3 . O 2 - 7 . 0 8, 1 4 ]-4-^y ? ft > ft if CD^ + iT" -> ? a [6. 6. 1. I 3 - 6 . 

I 10 ' 1 3 . 0 2 - 7 . 0 8 - 1 4 ]-4- ^7 ^ 5 s -b ymmfc ; 

^7 ? i/ 9 a [8. 7. 0. I 2, 8 . I 4 ' T . I 11 - 17 . O 3 - 8 . O 12, l6 ]-5-Ji>r 3 b 
y is if CD ^\ 7 9 y 9 o -5-i 3 -b > m& ; 

^.^37 9 o [8.7. 0. 1 3> 6 . l l0> l7 . I 12 - I5 .0 2, 7 .0 11 - 16 ]-4-x.-T n 
-b 
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^Zf 9 i/ 9 a [8. 7. 0. I 3, 6 . 1 



10.17 |12. 15 n2.7 nil. 1 



. o z - \ 0 



8 ]-4-^-r =i -tr > ft £0^:/^ <> 9 o [8. 7. 0. I 3, 6 . 1 1 17 . 1 1 2 - 1 5 . 



2.7 A 1 1 . 1 6 1 



o 2 - \ 0 



]-4-x.>f ^ Hr ; 



* 9 a [8. 8. 0. 1 2 ' 9 . I 4, 1 . V x - 18 .0 3 - \0 12 - 17 ]-5-^\ > jl >f 
3 -tr > N 

2/ ? a [8. 8. 0. I 4, 7 . I 1 13 .1 13 - 16 .0 3, 8 .0 12, 17 ]-5-^>jl 

15-y 37 -> ? a [8. 8. 0. I 4 - \ l 1 1 - 18 . I 13 ' I6 .0 3 - 8 .0 12, 17 ] 

-5-^ > x. -f 3 -tr > > 



^"^^ i/ ? a [8. 8. 0. I 4 - 7 . I 1 »■ 18 .1 13 - 16 .0 3 - 8 .0 1 



•17 1 _C_ 



f£ ; 

t^->^n[8J.0.1 2 ' 9 . I 4, 7 . 1 1 l - 1 8 . 1 1 3> 1 e . 0 3 - 8 . 0 12 - 1 7 ]-5- K 
3 -tr > > 



15- y A/ it 5 9 i/ 9 a [8. 8. 0. I 2 - 9 . I 4 - 7 . 1 1 »• 1 8 . 1 1 3 - 1 6 . 0 3 - 8 . 0 1 2 - 



17 ]-5-Fnt>, 



15-xf ^ -> ? a [8. 8. 0. I 2, 9 . I 4 - 7 . I 1 l - 18 .1 13 - 1 6 . 0 3- 8 . 0 1 2i 



17 ]-5- K 3-tr ? 37 ^ a [ 8. 8. 0. 1 2 * 9 . 1 4 • 7 . 1 



11.18 J 1 3. 



16 Q 3 . 8 Q 1 2 . I 71_K_ 



]-5- K=Hr ; 



y ^ 5/ ? o [10. 9. 1. 1 4 - 7 . 1 



4.7 113.20 115.18 f>2.10 fi 3 . 8 n 1 2 . 2 1 n 1 4 . 1 



. 0 



. o 3 - \ 0 



. 0 



9 ]-5-^ y 9 3 -tr > N 



J ir is >7 a [10. 9. 1. I 4 - 1 . I 13 - 20 . I 15 ' 1 8 . 0 2 - 10 . 0 



.8 Q 1 2. 2 1 



. 0 14 - 1 9 ]-5-^ y?zi-tyt£if<DJ-j-i/?n [10. 9. 1. I 4 - 



7 . 1 



13.20 ^15. 18 f|2. 10 A3. 8 nl 2, 2 1 



. 0 



. o 3 - \ 0 



. o 14 - 1 9 ]-5-^< y $r a -tr y% 
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n 

J ±*s 9 o [10. 10. 1. 1 5> 8 . 1 1 *• 2 1.116. is. o 2 - 1 l . 0 4 - 9 . 0 1 3 - 2 2 . 0 1 5> 
20 ]-6-^^-9- 3 -fe ytl^OJ a [10. 10. 1.1 5 - 8 . 1 1 4 - 21 .1 16 - 

1 9 Q2. 11J4. 9> Ql 3. 22_ 0 1S, 2»]-6-/\^f3 -fe > # ft J 

5-7 x — ;U-tf*> ? a [2.2.1] ^^h-2-^i> > 

5-^f;l/-5-7x-;t/- [2.2.1] ^:/h-2-x>. 

5-^ > ^;l/-b: ? n [2.2.1] ^7b-2-^> > 
5-hU-h*i/?D [2. 2. 1] ^7 h -2-x 
5-(xf ;l/7x-;l/)-t"->^o [2.2.1] :/ h -2-x > ^ 
5-C-T V Zfn h'Jly ;U)-t£ -> $r a [2.2.1] ^7°h-2-aL> > 
5- ( h" 7 ;U) -f'>i7n [2. 2. 1] ^ ^ h-2-x> > 
5- 7 -h**>*n [2.2.1] ^:/h-2-x>. 

5-(a-^7^;l/) -Vista [2.2.1] ^:/h-2-x> % 
5-(T > h =7 -b — ;U) -k*S/?n [2.2.1] ^ 
5. 7 x. — ;U-bf ? a [2.2.1] h-2-x>, 

1. 4- ^ 7 -1, 4. 4a. 9a~r h 5 h Fo^^tl/ > > 
1. 4-y ^ y -1, 4, 4a, 5, 10, lOa-^ + lf h Fn T > h 5 -t? > N 
8-7x-;l/-f ^o[4.4.0.1 2 ' M 7, 10 ]-3-Kf-tr>, 

8-^f;l/-8-7x-;t/-f h =7 is 9 n [4. 4. 0. I 2 - M 7 - 10 ]-3- K5*-tr 

8-^ > i?Jl-r F7^^d[4.4.0.1 2 ' 5 . I 7 - 1 °]-3- K-r-tr 
8- h U 71/ -T- h ^ -> ^ a [4. 4. 0. I 2 - 5 . I 7 - 1 0 ] -3- Kf-b > > 
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8-(xf ^ 7 x — ;t/)-T- h 7 ? n [4. 4. 0. 1 2> M 7 - 10 ]-3-Fft>, 
8- ( >f V 7° n h° ;U 7 x — ;U)-f" h7'>^n[4.4.0.1 2 ' 5 . I 7 - 1 °]-3- 

8. 7 i — h 7 ? o [4. 4. 0. I 2 - 5 . I 7 - 10 ]-3- K^-tr y ^ 

8- ( tr 7 x — ;t/)-r- h7->^o[4.4.0.1 2 ' 5 . I 7 - 1 °]-3- F5=-tr 
8- (iS-t7f A)-f h 5 ? o [4. 4. 0. I 2 - 5 . I 7 ' 1 °]-3- K^-tr > N 
8- ( a - 7 f-Jl)-T- b 7 is 9 a [4. 4. 0. I 2 - s . I 7, 10 ]-3- K-r-fe V. 
8-(T > h ^ -tr ^.;L/)-t- h7->^n[4.4.0.1 2 'M 7 ' 1G ]-3-Fft>, 
( ? a ^<> 37 *J > -T -tr ± 7 f- U > H tlD $J ) K ? a ^ > 

11, 12-^ > y*-^ > ^ > ? o [6. 5. 1. i 3, 6 . o 2 - 7 . o 9 - 13 ]-4-^< y 9 f 

11. 12-^< > V*-^ > ^ V 9 a [6. 6. 1. I 3 - 6 . 0 2 - 7 . 0 9 - 1 4 ] -4-^ ^ 1J- t 2 

11-7 i — + *7 ? n [6. 6. 1. I 3 - M 10 ' 1 3 . 0 2, 7 . 0 9 - 1 4 ]-4-^ 

14, 15-<*< y 9 :/ 9 n [8. 7. 0. I 2 - 9 . I 4 - M 11 - 17 .0 3, 8 .0 12 - 16 ] 

-5-^ =1 -tr > ft to 

*m*R\z&z>mvf* is 7 << y&^m&itvmmjim-vi*^ mm.®: 

(1) (A" ) (B-l) ^T^t;U =• -7 Arf^-Wb^-^K (B-2) 

^^Wfc^rtvfxrti^&J; tKB-3) Wm^Mfk^-^j^^S^ti^ 
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(00 

>ptz < h & l mo&fr (B) (J^T^-C rj&# (B) J t^-5 0 ) 

(2) (A" ) (B) z^&mmzittzMm&m&^izm 
tin -r £ # & 0 

(3) (A" ) b&fr (B) ^ffegtt^fcTO^, 

(B) ^ffi^oim^-es^fi^^Jia-r ^^&o ccd^^-^^ c 
t ^ KYb^-^j ( a" ) Km&m i v v h Jim k> , ast i o - 8 - 

1 o- 2 ^&;k b < (i 1 0 - 7 ~ l o - 3 ^e;u fctt 3 «k -5 tfitffl^ 

AJK^-i. II#17; Kfb^-^J (A" ) * © £ Jg JM ^ (M) 
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(Of 

t(D^EJlit CCB-1) /M] 1 0~ 5 0 0 (1> Iftb(ii2 

<BKB-2) (B-2) t, I KYfc^tt (A" ) 

JIJK^ (M) £©^;Utt CCB-2) /MD dfilST 1 — 1 0. £?£L 

< tt 1 -5 tttSi^iltffll^nSo iT$l£JI<t:£-^(B-3) fcU 

(b-3) iiiiT; KYt^-tt (A" ) *®m®&mw^ (M) 

(D^Jlifc CCB-3) /M) itmo. 0 1—5 0 0 0. £ L < 
it 0 . 0 5 - 2 0 0 0 t^^ct^iitffl^btl^o 

* fc. fi-£-^Ste> 0 — 2 0 0 °C. Kftl<(i0-1 7 

0 °C©f&ffl-e&3o l^EAIi, ill^E- 100kg/cm ! , 
$?£ L < (i^EE- 5 0 k g/ c m 2 ®*frTt* t) . fi^SESli. 

Ucr) ] (i. 95 : 5 — 5 : 95. 01 L< Ii9 0 : 10—1 0 : 

>%k&m<&i£<Dwmttim ivi it, o . o 1 - 1 o d 1 /g-e&s 
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(A"' ) TI£-Ji£5£ (IV) t'i^5ililT; Kte^t. 

(B-l) )\sl=-+> ujr*y<\Liz®ib 

??^T(c^-L/^^ > * fcli#fi-£ $ -fr § {CRR It, fir IS (B-l) 

( A'" ) Ilil7 ^ 

* US "PIT? ffi 6 n * (A'") SS^&gy* Kte^ttMU TI2-J® 

(iv) T^$n^Ji^^MT$ KYk^-^-rfeSo 

(R 2 N) k M 2 X 2 ,-. - (IV) 
5t*. M 2 (i. jggmm 3 ~ 6 ^©^^SIIC^ £^ U f-^>. 

k !i 1 ~ j ©Il^Ito 
7 7n h';K n-:7*5^K 'fvyf/k sec-:7*^;K tert-:/^;K 
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^.yf-Jl^ ^JrfJl. -ttmi, 7 2 '>;U> * 2 9 7 s is Jl tsi £ <D 

1—20 tzltfrffitf:<DT JUrJim ; 7 * — ;K 

ZJ f- )ltl tOvtmUl-WLft 6 — 2 0©7'J-^S; C n £ © T <J - 



^ 31 B« IB & 3ft Hi ^ & # 1 — 2 0 OTHA^itt if O 



# 1 



5 j@ £& b /c g&T 'J - ;H ; i/^n/<>f;K y >? n ^\ 4- ;U „ 
y ;U jj? 4/ — ;t/ . T > Jlt£ ¥<D y ? uT Jl* Jim ; If — ;U „ :/ 
n^-;K ? n <\ 4" -tr — ;l/ 1£ if © T ;l/ — ;[/ £ ; < y y ji „ 37 x 

— ;u jl ^ ;i/ N 7 x — Ji 7 a h° Jl t£ if © r »; - ;t/ T ;t/ 4=- ;u S # if # 

^ay >YfcKYk7K*X i: LTii. ftj IB E*Ht 7k ft g (C ^ o *f y 

fi^'J^iilTl^fiCli, * f- ;u *> U Jl , i? J Jl y U Jl > 
h U ^ f - /!✓ U Jl > xf A U Jl „ i?xf ;i/ >j ;i/ N h y jl =f- ji y 



IS "\ 



*» j: tit -< m& <b m it n z> 'p*z < t & 1 



iltli, fjia^fb7X^S(C s -cooc 



H 3 . -N (CH 3 )C (0) CH 3 > -OC (0) CH 3 . -CN, 
-N (C 2 H 5 ) 2 „ -N (CH 3 )S (0 2 )CH 3 „ -P (C 6 H 5 ) 2 



ft if ifi 



in 



vsmmts; ifom, n & u < tt^n serais i-3»«»j&<«*jK^ 

3 — 3 0 ©^#W*fit£BJ& bT l^T t> «fc l^o 



k & 2 £J_L©i§£-. 
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(Of 

x 2 i*. m 12 — 1& 2£ (ID *©x 2 tiwa-e^^> j -k#2# 

£ITi:, fliflB— JtgsC; (IV) tS*nsi»4l7; Kfls-kttOft 

ft ej ^ #i £ ^ -r c n e> (cpr^^ & ©-ctitt^o 

f X (^y fA7 ; K ) f- * — ?7 2»*J 9 u \) Y\ 
f X (yxfA7; K ) f^i^A^^aiJ F> 

^>fV7nt';l/7; F ^ * — V A h U ? a U F\ 

fx ii? -4 *J ~7 u \l Ar~7 X F) f- * — ^ A i> ? o U F\ 

h U x (•^';7nh';i/7; F ) f^-^A^ij F. 

f f7 + X ( ^ >T V ^ a h° A/ T S F) f ^ - A> 

Vzff-JIT X F ^ ^ — ^ A h U ? n >J F . 

f X (iSff-JlT X F) f^^A^oij F> 

h U X (i^^f ;l/7; F) f^-^A^niJ F\ 

T- h 5 * X CJZT?- JI T X F ) f - * — * A „ 

fx (i?^77f^7; F ) f^OA'^aiJ F> 

fx ( *J ^ 4- i/ ^ T S F ) f^n^?o>J F\ 

2> * ? ;i/ T ^ F f - * — A h >j ? n ij F . 

fx (~7t^f^7; F ) f - * — ^ A V ? a 'J F> 

h U X (i^^^-^^l/T 5. F ) f- * — «5 A ? a >J h\ 
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[OS 

f ( *J Or ? f- Jl T S F) ^^-^A. 

e X (-?t^f->^7; K ) f^-H-^niJ F\ 

ex ( j. f- yi/ r $ k ) ex [ex (h'jyf t ^ k ] 

=f- $ =-t> A, 

ex [ex r s K ] f- * — 1> a ? o >j h\ 

h U X [ex ( h U y -f - A/ is V ^ ) T ^ F ] f - * — fJ A ? a ij H\ 

t- b 5 ^ x [ex ( h u ^ ;u u ;u ) r * F ] f- $ — ^ a & £ 0 
.hEJKfl-c fire— «5C (iv) ti^n^ii#i7; Fft^- 
it it, _t f e ft *8i 4 1 © * — 17 AS/c(i^N^ — ^ a 

la IE — (IV) tl^ti^jgiilT; -5 #l# 

^^t-S^^S^i^ltl^ffc^iirltli^ Tf£-J&3; (IV-1) 

R' 

I 

((E m )A 3 ) n M 2 Xp 

X N 7 .» (IV-1) 

R' ' 



5t*. M 2 te. fjl£ — (IV) <f©M 2 iffiiST&tK 
v^Un^i ^ A, Aft £ © Ji 38^31 4 BE CD m&±W, W^X' %> 
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(IV) t0RtH*"Ci65, 
n te> 1 ~ 5 OS»T*«o 

A 3 i*. Ji 88^31 1 3-1 6 1©I?^^L, ^ 6*1 (i , 

Pimm*, mmm*. mmm*> ^^mm^r, u >nc^> 

Eli. /M3^> % ij > % 

& «t o< >r & s a n * 4? # < t & non^i/:!i:nb©n 
e n-s 2 « ej ± <z> £ # s: « is its, ^iidicn 

( (E m )A 3 )„ t^^tl^ 2iOllIi 1 ^^^t5g^St 

- C H 2 - . -C(Me) 2 -> -C(Ph) 2 -. - Si(Me) 2 -> 
-Si(Ph) 2 -> - S i (Me)(Ph)-. -CH 2 CH 2 -> 
-CH 2 S i (Me) 2 - > - CH 2 CH 2 CH 2 -> 

- C H 2 C (Me) 2 C H 2 -> - C H 2 C (Et) , C H 2 - „ 

- C H 2 C (nPr) 2 C H 2 -. - C H 2 C (iPr) 2 C H 2 -> 
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- C H 2 C (nBu) 2 C H 2 -, — C H 2 C (iBu) 2 C H 2 — > 

- C H 2 C (sBu) 2 C H 2 - > - C H 2 C (cPen) 2 C H 2 -. 

- C H 2 C (cHex) 2 C H , - „ - C H 2 C(Ph) 2 C H 2 - . 

- C H 2 C (MeXEt)C H 2 -. - C H 2 C (Me) (iPr) CH 2 -. 

- C H 2 C (Me) (iBu) C H 2 -> - C H 2 C (Me) (tBu) C H 2 - „ 

- C H a C (Me) (iPen) CH.-, - C H 2 C (Me) (Ph) C H 2 - . 

- C H 2 C (BO(iPr)C H 2 -> - C H 2 C (Et) (iBu) C H 2 - . 

- C H 2 C (Et)(iPen) C H 2 - > - C H 2 C (iPr) (iBu) C H 2 - . 

- C H 2 C (iPr)(iPen)C H 2 - C H 2 S i (Me) 2 C H 2 - , 

- C H 2 S i (Et) 2 C H 2 - > - CH 2 S i (n-Bu) 2 C H 2 - . 

- C H 2 S i (Ph) 2 C H 2 - > - C H (Me) C H 2 C H (Me) - N 

- C H(Ph)C H 2 C H(Ph)-. - Si ( M e ) 2 0 S i (Me) 2 
-CH 2 CH 2 CH 2 CH 2 -. - S i (Me) 2 C H 2 C H 2 S i (Me) 2 - . 



o< c 



/ 
\ 
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(04 




n P r lin-^n h'JH^^ b> i P r li-f V^a f;H^^U, 
n B ul±n-^f ;l/S*^L, i B u li^ 7 7'f iH^^L, sBu 
lisec-Zff- JlM&iF U> t-B u {itert-yf-^S^:^ b> iPen 

x 2 li, BtrE— assc (iv) ©x 2 ti^a-e^^o p^2& 

:ii^0^> X 2 li^nt*>^, ^^H^i5c^ l ~2 o 
£JTK N _bIB — j®5£ (IV-l) Ti^n^IfiiT; Kfk^-^KD 
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tBu Me 

I I 

/CI /N^ /CI /N^ /CI 

Me 2 Si Ti Me 2 Si Ti Me 2 Si Ti 

x N x X C1 X N X X C1 N N / X C1 

I I 

tBu Me 



SiMe 3 

N \ /CI 
Me 2 Si Ti 

^N^ ^Cl 

SiMe 3 




H tBu SiMe 3 

I I I 

N v. /CI /^-N^ /CI /^N^ /CI 

ti for Ti or Ti 

N / \ C1 1 <^N / ^Cl ^^N^ ^Cl 

I I I 

H tBu SiMe 3 



tBu tBu 

zv^N^ /CI yy!l s /CI ^N^ /CI 

[Ol Ti [ T Ti f Ti 

^(1/ X C1 k ^N<"' "-CI ^ 



X C1 

1 I 

tBu tBu 
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I ( 



tBu 
I 

CN S /CI 
Ti 

tBu 




CI » 
N 



N v. /CI 
Ti 

/ ^Cl 




C 



SiMe 3 

Ns /CI 
Ti 

N x X C1 
SiMe 3 



Me 2 Si 



tBu 

- N ^ /CI 

Ti 

-N x X C1 
tBu 



tBu 

MeaS^i-A ci 
0 Ti 

v _N / X C1 
Me 2 Si | 

tBu 




iPr 
iPr 




tBu 
l 

N N /CI iPr 
Ti 

N / V C1 iPr 
tBu 





N s /CI 
Ti 

N ' X C1 




iPr 
iPr 




SiMe 3 

Ns /CI 
Ti 

N / X C1 
I 

SiMe 3 



c 



tBu 
I 

N 



CI 

Ti' 
N x X C1 
I 

tBu 



tBu 
Me 2 Si-N 

\ / LI 
Ti 

' X C1 



2»J 

c 



Me 2 Si-N 
tBu 




WO 98/34961 



PCT/JP98/00515 



l\2 






Me 

N \ /CI 

Ti 

N x ^Cl 
Me 




^1? 



Ti 

^Cl 

I 

tBu 




MeN 



Cl 

Ti' 
I 

Me 



H 2 C 



ci 

Ti' 
N x ^Cl 

Me 



tBu 



H 2 C 

fir' 



Ti 

' ^Cl 



ftp 



H 2 C 



6r£ 



Ti 



SiMe 3 



Cl 
Cl 




H 2 C 
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U> i PrlHV^ot'/l/i^/Tl, t Buli tert-^f 

to 

*3S!BTftt, -hie© J: 9 £ Yt «Hw & T , f 

*: 16 IB "C li > HtrfS — J®5£ (IV-1) fi$tl5Ilil7; Kfls£- 

^icd-5^> R' tR"#. r;b + ;H^ fcDtll^ l ~ 5 iti 

ifci«iT'j-;nt*5^ Tie— ^ (iv-2) T^sftsjig^ 

17; Kfh^i^ffllv5;t^Slll>o 



5£*K m 2 lire— « at (iv) c&tf^M 2 
(ID *©r :i ~r 20 ti^a-r$>6o 

mii, 0 — 2 £DSE»"C* -5 o 



(CE m )A 3 ) 




(IV-2) 
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MM- 

n (i> 1 ~ 5 ©SEJST '* -So 

a 3 (i. lire— jR^ (iv-i) *©a 3 tra^-r&tK Kmnc^i: 

fcliy^fS^t^KH^^l/^o n ifi 2 &±<D®<&IZ te > A 3 

»wffi^-r sib^^**®^^: 3~3o om^^mM^m^ 

( (E m )A 3 ) n t^^tl6 2fi©IiH^^^^t5^^St 

UT^rfrwctiire tut- ji£5£ civ) •c«i^bfcfe®ti«(oi 

P f£> 0 — 4 (Dm%LX*& 2>o 

x 2 i±. we— a* a; (iv) *©x 2 tmm-e&t). ^ny>ac^, 

M^H^F^^ 1 — 20 © £ft Yfc; zk St £ £ fcliX^7 * * - Mt*§ 
P # 2 i: © *i§ tc ti X 2 t^^n^lltoil^ 

ktc, _be— isis; (iv-2) ti^n^iiiiT; k *&-£«© 
ftft»4«titii, fre-j&ss (in ttat cud -cssns 

cst^ns *> © t± # ^ o 
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iScDM^i^T-^^^-r A 3 ^Kf*/:li^r>fit*f3> n # 

LTffl^TUK ^SSWeti. IlilT; FYb-6-ft (A'") li 
KYbTkiit. #tcaa^*J|&JBF»iKYb7K**fettllSS|fllKfb** (b) 
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